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Abstract

In mechanical engineering, the detection of errors that occur during the
processing of shaped surfaces of parts remains by far the most important task.
Before processing the shaped surfaces, it will be necessary to study the working
surfaces of the stamping molds. This article presents methods for determining the
geometric parameters of the surface when processing stamping molds on shaped
surfaces, in particular, information about the structure of the cutting zone of
shaped surfaces, the penetration of the bit into the cutting zone and the control
conditions in the cutting zone.

Keywords: strength parameters, diagnostics, models, cutting area, strength,
durability, stamping, stamping form, cutting parameters.

Introduction

Special importance is attached to the issues of increasing product quality,
increasing processing productivity and ensuring dimensional accuracy in the
processing of complex machine-building details. Nowadays, it is an important
task to increase the weight of the parameters that should be taken into account
in programming in order to increase the productivity of processing details of
complex shapes in machines controlled by digital programs. In this regard, in
developed countries, including the research centers of countries such as the USA,
England, Germany, Japan, and China, the development of optimal parameters of
processing modes, the development of the ratio between the processed material


mailto:sh.fayzimatov@ferpi.uz
mailto:Artur.yakupov1989@mail.ru
mailto:a.gafurov@ferpi.uz

L
o
o
c
i
2
o}
-
)
Q
-
=5
v
1
o}
Q
L]
Q
o

Analysis and Inventions

https://reserchjet.academiascience.org

63|Page

ISSN: 2776-0960 Volume 5, Issue 5 May — 2024

and the cutting tool in accordance with the cutting modes, and the development
of complex shapes on machines controlled by digital programs special attention
is paid to the improvement of work efficiency in the development of details.

Materials and Methods

In the field of engineering and technology, ensuring the geometric parameters of
details and their accuracy indicators is of particular importance in increasing the
quality and service life of machinery and automotive products. At the same time,
increasing the physical and mechanical properties of the metal surface layer is
one of the important tasks. In this regard, in the research centers of developed
countries, including the USA, Russia, England, Germany, Japan, and other
countries, special attention is paid to the development of technologies that ensure
dimensional bending of cutting tools during operation and increase accuracy
indicators during mechanical processing of complex surface details.

The experience of processing complex-shaped details on CNC milling machines
shows that the current level of technology development is characterized by the
concentration of black, semi-clean and clean processing processes in one
machine, that is, very many-pass processing. This type of processing is used in
automotive industry, machine tool industry, tool industry and other industries.
Thus, in the production of parts with a flat surface processed by surface milling,
processing in machine tools makes up to 40% of the labor share of the total
production.

During the black transition, large deposits of up to 20 mm are removed from the
workpiece, which in turn leads to large processing errors. When working with a
cutting tool in a clean transition, the required accuracy is controlled by changing
the thrust value and the depth of cut and the cutting speed during the cutting
process.

In diagnostics, it is determined how to perform control operations in a sequence
and how to process the obtained results, while controlling the entire process or a
separate operation. Three types of devices are used in technical diagnostics. One
of them is the construction of a process model, the development of diagnostic
methods based on the use of the built model. In the problem of the first group,
each element in the process is studied and includes the following issues: studying
the normal functioning of the technological process, dividing the process into
possible cases, including the separation of failure combinations; to collect and
process statistical data about the technical feasibility of monitoring the signs
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characterizing the process state, how the probability of dividing process states is
divided, and at the same time to study the patterns of failure in individual
operations; creating a process model and methods of its construction.

Results
The constant feed of the cutting edge and the contact angle with the machined
surface can be obtained from the scheme shown in the useful work coefficient:
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Figure 1. The scheme for determining the contact angle of the cutting edge.
R(l)p.; b=RHOB.'R¢p=RTp.; C=Rn03.'T=RTp.+R¢p'T.
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It follows from the expression that three parameters affect the angle when
processing the detail walls.
R1p- the radius of the cutting tool path.; Rgp- the radius of the cutting tool sphere.;
T- first pass bet..
Figure 2 shows the graph of an expression that is a hyperbola.:

(RTp + Rgp — T) - Sin arccos(

@i =A-R_;°+B (5)
from this
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after
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A= R08 _ p08 (7)
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here:

Rmp.i- radius of the trajectory on a randomly selected part..
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Figure 2. Graph of dependence of ¢ on Rtr.
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Rmp.i+1, Rmpi+2— values are calculated by the following expressions.

RTpi+1 = OfSRc])p RTp i+2 = 0'6R(l)p (8)
Tthe amount of stock is determined for small processing.:

t(%)=(0,01...0,2)-(Rgp)
t(%)for different values of ¢i+1 and i+2 parameter values Figure 3 shows.
Values for determining the contact angle of the cutting edge of the cutting tool
with the surface to be processed.
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Figure 3. Graph of dependence of ¢ on Rtr.

Using the expressions and data in Figure 3, a, These empirical coefficients can be
calculated, and using the expression, the control system allows you to adjust the
cutting force parameters depending on the angle of dependence of the cutting
edge during processing, the radius of the processed surface.
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Kecybaw acood
Kecuw uymy

Figure 4. Scheme for determining the contact angle of the cutting edge in the
previously untreated part.
AB = ACcosa = R cosa = DC = Hpg — (RTp — RTpcosa) 9
Given that:

Doy = 2\/T2(D3¢¢ —Ty),aDC=Ty (10)
It follows from the above formula that:

ED = \/ (HOK — (Ryp — RTpcosa)) (Dq,p — Hok — (Ryp — Rypcosa)) (1)

First, the contact angle of the cutting edge in the untreated part is calculated by
the expression:

Q= arcsin% = @ (12)
\/ (Hok = (Rep = Rypcosa) ) 2Ry, — Hox = (Rrp — Repcosa))
= arcsin R (13)
dp

Development of control programs in CAM systems is carried out according to 3D
models built according to nominal dimensions, that is, the path of the cutting tool
is formed along the nominal surface (Fig. 5). But as mentioned above, the forces
that appear during cutting tend to move the cutting edge of the cutting tool from
the working surface, creating a different surface than the nominal one. Because in
practice, to ensure the accuracy of processing, the control program is organized
by the geometric parameters tool.
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Conclusion

- CNC machines are one of the main means of automating multipass operations in
the milling of shaped surfaces, the effectiveness of which depends on the
completeness and correctness of using the software control capabilities;

- variation of cutting force in black and finishing processing in a wide range is
characterized by multi-pass milling; there are reliable calculation methods and
normative recommendations, and in addition, the influence of wvarious
performance factors on the number of each transition and cutting methods is not
taken into account;

-milling of surfaces has a significant effect on accuracy, and errors in elastic
deformations of the technological system are observed in the conditions of black,
semi-clean processing;

Recommendations should be made for cutting tool wear under clean and finish
machining conditions.

References

1. [Ill.H.Paisumaros., 'apypoB A.M. Support of Software Projects at Local
Industrial Enterprises. International Journal of Advanced Research in
Science, Engineering and Technology Vol. 6, Issue 12, December 2019,
12320-12328 p.

2. ULH.®aunsumaros., 'apypos A.M. Investigation of the manufacturing process
of stamp forms in mechanical Engineering. International Journal of
Advanced Research in IT and Engineering Vol. 10, Issue 12, December 2021,
ISSN: 2278-6244 Impact Factor: 7.436 82-90 p.

3. Tadypos A.M.,, C.ll.PaxmonosB. A.A.MycaxoHoB. Study of the efficiency of
methods of reconstruction of shaped faces. International Journal of
Advanced Research in IT and Engineering Vol. 10, Issue 12, December 2021,
ISSN: 2278-6244 Impact Factor: 7.436 101-112 p.

4. lI.H.®aisumaros., C.b.byarakos., I'apypoB A.M. Ways to increase stability
of stamps in improving working designs. Tashkent state Technical University
named after Islam Karimov, Technical Science and Innovation, Tashkent
2021, Ne3(09)/2021.,263-267 p.

5. IlLH.®a#zumaros., C.M.lOcynos., 'apypoB A.M. Maxa/yini HiJ1a6-4MKapHIL
KOpXOHaJIapy/Aa aBTOMAaTJIAIITUPWIITaH JIoWuxaaal TusuMaapu. PaproHa
NOJIMTEXHUKA UHCTUTYTHU «UiMU-TexHuka >kypHaau» @apll maxcyc conu
Nel. Tom 24. 2021 ¥iua, 52-56.



Researchlet Journal of
Analysis and Inventions

https://reserchjet.academiascience.org

69| Page

10.

11.

12.

13.

14.

15.

ISSN: 2776-0960 Volume 5, Issue 5 May — 2024

[II.H.®ansumartoB., C.M.KOcynos. Tl'apypoB A.M. ABTOMaT/alITUPHUJTAH
Jionxajalm TU3UMJIapuJiaH QoijlalaHub MypaKkab ro3ad AeTajjapra
UMLJIOB Oepull ycysanapu. PaproHa MOJUTEXHUKA HUHCTUTYTU «HiMuii-
TexHUKa XypHaau» Papllh maxcyc conn Nel. Tom 24. 2021 uwna, 56-60
oeT.J1ap.

[II.H.®akisumaroB.,, TadpypoB A.M. PJB pgactroxjsapuza Mypakkab
CUPTJIapHU KYI KOOpAHUHaTaau ¢pe3asaul camMapaZopJUrMH{A OIIUPHUIL
UCTUKOOJIapU. AHJMXXOH MaUIMHACO3JUK UHCTUTYTU «MJIMUN-TeXHUKa
KypHaiu» AHAMU 2020 itnn, 1-con aBryct 37-43 6eTaap.
[II.H.®ansumaros., 'apypos A.M. Improving the productivity of methods for
processing shaped surfaces. Hamanran Myxanaucauk-Kypuauu UHCTUTYTH
«MexaHUKa Ba TEXHOJIOTUA WJIMHUU KypHanu» 2021 whwua. Ne2, 104-110
oeTJap.

[II.H.®aitzumaroB., 'apypoB A.M. The importance of CAD/CAM/CAE
application development. HamaHran mMyxaHAUCAUK-Kypuauil UHCTUTYTH
«MexaHUKa Ba TEXHOJIOTUA WJIMHUM KypHanu» 2021 uwna. Ne2, 110-116
oeTsap.

['apypos A.M.,, C.LI.PaxmoHOB., A.A.MycaxxoHOB. Automated design systems
in local manufacturing plants. INNOVATIVE ACHIEVEMENTS IN SCIENCE
2021: a collection scientific works of the International scientific conference
(9th November, 2021) - Chelyabinsk, Russia : "CESS", 2021. Part 3, Issue 1 -
105-112 p.

Axunov, J. A. (2022). Analysis of young pedestrian speed. Academicia Globe:
Inderscience Research, 3(4), 1-3.

Abdujalilovich, A.]. (2022). Analysis of road accidents involving children that
occurred in fergana region. Innovative Technologica: Methodical Research
Journal, 3(09), 57-62.

Abdujalilovich, A. ]. (2022). Analysis of the speed of children of the 46th
kindergarten on margilanskaya street. American Journal of Interdisciplinary
Research and Development, 5, 9-11.

Axunov, J. A. (2021). Piyodani urib yuborish bilan bog’liq ythlarni tadqiq
qilishni takomillashtirish. Academic research in educational sciences, 2(11),
1020-1026.

Axunov, J. A. (2022). Ta’lim muassasalari joylashgan ko ‘chalarda bolalarning
harakat miqdorini o ‘zgarishi. Academic research in educational
sciences, 3(4), 525-529.



Researchlet Journal of
Analysis and Inventions

https://reserchjet.academiascience.org

70| Page

18.

19.

20.

21.

22.

23.

24.

25.

26.

ISSN: 2776-0960 Volume 5, Issue 5 May — 2024

. Axunov, J. A. (2023). Avtobuslarda yo ‘lovchilar tashishni tashkil

etish. GOLDEN BRAIN, 1(14), 91-93.

. Axunov, J. (2023). Requirements for the structure and design of body buses

and cars. International Bulletin of Engineering and Technology, 3(6), 67-72.
Axunov, J. A. (2023). Avtobuslar va yengil avtomobillar kuzovlar tuzilishiga
qo‘yiladigan talablar. Educational Research in Universal Sciences, 2(5), 69-71.
Axunov, J. A. (2023). O‘zbekistonda tashqi iqtisodiy aloqalarni
rivojlantirishda  transport-ekspeditorlik  xizmatining ahamiyati: o
‘zbekistonda tashqi iqtisodiy alogalarni rivojlantirishda transport-
ekspeditorlik xizmatining ahamiyati.

Abdujalilovich, A. ], & Ibroximjon o’gli, M. N. (2023). Methodology for
Modeling the Efficiency of the Implementation of Objects to Improve the
Transport Network of Tashkent City. Texas Journal of Engineering and
Technology, 20, 23-26.

Axunov, J. A, & Xaliljonov, D. D. (2023). O‘zbekiston respublikasining tashqi
igtisodiy faoliyati va tashqi savdo siyosati tahlili: o ‘zbekiston
respublikasining tashqi iqtisodiy faoliyati va tashqi savdo siyosati tahlili.
Choriyev, X., & Axunov, ]. (2022). lllaxap “y/10BY1 aBTOMOOHWJIb TPAHCIIOPTH
TU3UMHUHUHT XHU3MaT KypcaTulll CUPAaTUHM TabMUHJALI >KAPAEHUHUHT
GYHKIMOHAN MOJIEJIMHU UILIA0 YUKW (TOLIIaXapTpPaHCXU3MaT ax
TapKUOUJard aBTOOYC WYyHa/MIWILIapu MuUcoauaa). Journal of Integrated
Education and Research, 1(1), 440-453.

A.Yakupov, Y.Khusanov. Methods for removing defects on the surface of
parts in the process of stamping. Scientific progress volume 3 | ISSUE 2 1 2022
ISSN: 2181-1601. (S]IF, Factor= 5.016).

Sh.N.Fayzimatov, A.Yakupov, Y.Khusanov. Optimization of deep hole
machining with centrifugal rolling. International Journal of Advanced
Research in Science, Engineering and Technology Vol. 9, Issue 11 November
2022. (S]JIF, Factor= 6.684).

AfkynoB. 06paboTka OTBepPCTHH LEHTPOOEKHBIM pacKaTbIBAaHUEM.
Eurasian journal of academic research Volume 2 Issue 12, November 2022
ISSN 2181-2020. (SJIF, Factor= 5.685).

Sh.N.Fayzimatov, A.Yakupov, A.M.Gafurov. Determination of the shape and
dimensions of deforming elements according to a given shape and
dimensions of the contact zone Academic Research in Educational Sciences
Volume 3 | Issue 12 | 2022 ISSN: 2181-1385. (SJIF, Factor=5.759).



Researchlet Journal of
Analysis and Inventions

https://reserchjet.academiascience.org

71| Page

28.

29.

30.

31.

32.

33.

ISSN: 2776-0960 Volume 5, Issue 5 May — 2024

Sh.N.Fayzimatov, A.Yakupov, A.M.Gafurov The geometry of the contact
surface during plastic deformation. Web of scientist: international scientific
research journal ISSN: 2776-0979, Volume 3, Issue 12, Dec., 2022. (SJIF,
Factor= 5.949)

[II.H. ®aiisumaToB, A.fIKynoB. AHaJIU3 METO/I0OB OT/IEJI0YHO-YITPOYHSIOLUX
00pabOTKM LMJMHAPUYECKUX JeTaseld. HaydyHO-TeXHUYeCKUU >KypHaJ
@epllu Scientific-technical journal (STJ] FerPl, ®apllid UTX, HTXK ®epllH,
2023, T.27,Ne2) (05.00.00; Ne20).

II.LH. ®aitzaumaTtoB, A.fkynoB. WHCTpyMeHTbl, NpPUMEHSIEMble MPH
NOBEPXHOCTHOM  IJIACTUYECKOM  JedOpMUPOBAHUK. MallWHACO3J/IMK
WIMHUK-TeXHUKA XypHaau N3 web.andmiedu.uz ISSN 2181-1539, 2022 .
124-130 6eT. (OAK vHuHr 2021-uua 30-gexkabpaaru 310/10-coH KapopH).
AflkynoB. MeToabl ycTpaHeHUs JAePeKTOB Ha MOBEPXHOCTU [l€TaJIEN.
«3aMOHaBUH MallMHACO3JIMK/a  WHHOBAIMOH TEXHOJIOTUSIJIApHU
KYJ/UIAIIHUHT WMWK acocjapu: Taxpuba Ba MCTHUKOOJJIap» MaB3yCHZa
XaJlKapo MHUKEcUJa MJIMHUK-aMaJiud KOHQepeHLMs MaTepua/liapu
tyniaMu. Hamanran. HaMmMKH, 23-24 centsa6pb. 2022 i1. 52-55 Ger.
Y.Khusanov, A.Yakupov,. Methods for Elimination of Defects on the Surface
of Parts in the Stamping Process. Innovation achievements in science Year
2021, Chelyabinsk, Russia .

II.LH. ®ansumaroB, A.AkynoB. AHa/iu3 MNpob6JeMbl TEXHOJOTHYECKOTO
obecrieyeHUss KadyecTBa JeTajed  MalMH. «MaTepuaslllyHOC/HUK,
MaTepua/jlap OJMIIHUHT MHHOBALIMOH TEXHOJIOTHSJIapy Ba MalBaH/Iall
MILIab YUKAPUIIHUHT [0J13ap6 MyaMMoJiapu» MaB3ycuga Pecny6Juivka
WJIMHM-TEXHUK aHKyMaHU TymiaMu. TouikeHT. 19-Hoa6p. 2022 i1. 483-484

0erT.
[II.LH. ®aisumartoB, A.fkynoB. B3auMocBsi3b MoOKa3aTesied KayecTBa
MIOBEPXHOCTH JeTajien C KOHCTPYKTHUBHO-TEXHOJIOTUYECKUMU

napaMeTpaMM U ¢$akTopaMu  00pabOTKU. «MaTepHuaslllyHOC/HUK,
MaTepua/lJlap OJIMIIHAHT MHHOBALMOH TEXHOJIOTHSJIapy Ba MalBaH/JIall
Mi1ab YUKAPUIIHUHT A0J3ap6 MyaMMmoJiapu» MaB3ycuja Pecny6.uivka
WIMHH-TEXHUK aH)KyMaHU TymJaMu. ToumkeHT. 19-Hos6p. 2022 1. 481-483
oer.



